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(54) ENLARGING MEMBER FOR TWO DIMENSIONAL VIEWING ANGLE. AND DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an enlarging member for 
two dimensional viewing angles which does not decrease the 
surface luminance or the contrast by stray light and which has little 
dependence on angles and little scattering reflection of the external 
light, and to provide a display device using the enlarging member for 
two dimensional viewing angles. 

SOLUTION: Two light diffusing sheets each having a plurality of unit 
lenses having a trapezoid cross section arranged in a one- 
dimensional direction or two-dimensional direction are stacked with 
the phases of the sheets shifted by about 90*" . In each light 
diffusing sheet the unit lens is formed in such a manner that the 
lower bottom of the trapezoid is used as the entrance for light the 
upper bottom as the exit and the oblique lines as a total reflection 
part. 
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/<*ju*siBa3n. BlB©^ffliJ«:fi^^j&«asbri,» 

■5.. *«ia©:i^>:7cmifftifc*:a5W{*, H-ililfJ.^.© 
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- hF«i©7lc:*s*424CT:±S«3n. *i'3tb;)lcMK:*JCi-C 

:^«3n-r«:s!g#fflijK:Sja-r4^ft=cc-5«,»-rsi 

[ 0 0 6 6 ] 04«. %mtL'^- hF«3tC*$l>rm-|liS 
JKSI©:)l£il£tJ!5^- h S 2©#4i2K:Sit^L 5*iAS*L</c 
ti^©:McSS?:in-ra-C*4. 04 tCfcC^Tttlftfll^ia: 

SfcffitJtSiJAO H . *J J:Cf-<-X'>- h 3 » 
sttl8©WBS{t©fc«?>«B8L.Ti>4 (fclTHSfcijyfew: 

[0 0 6 7] a4iCfcl>-C. ^^fflicAWbfcSitiJfeLS 

ft=) «, x4>.Ji'©^fliJ«:J:f). 

s i n (90' -0) =N2/N 1 

(jSll) s i n (90* -0) >N2/N1 

[0 06 8] S/c. *42©A,#.{crSStSnfc3fcL 5 

a5i£ii©B,-^(c*ji»r^ss*snj6«>s^ i^n 

^) «. A«©®»f¥4 1 iOlfcli^. X;?.JU©atIiJ 
«:J:»3. s i n20= l/Nlt?*.S*>e>. ?teL53&iB 

(^2) s i n 2 0< 1/N 1. 

[0069] J5:*5#^©fci6{CS 5 4#ML.-o-3. ^St 
h S 2®m«: 1 0* ©ffl#*f#-5/c3feJ£tS5->- 
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[0 07 0] 05tCteliT. 316S2:tSri^-hrtT. USlifC 

s i n (8 0" -a) =N2/N 1 

X^$>^:^^f^. 1 0- r>/c3tL 6 J&5«tC^S« 

(^3) s i n (80* -0) >N2/N 1 lO 

[0 07 1 ] s/c, mm<DA}^.(tcx&m^tifcytLe 

tC<J:«9. s in (2 0 + 1 0* ) = 1/N 

s i n (2 0 + 1 0' ) < 1/N 1 

(SIS) H<T/ (tan (20+1 
[0 0 7 4 ] ;XCC0;&i5" - 1 5 * r*S <i: . -eo 

sin (90" -0) <0. 996 

^1K:J:»5. N2/N lCDfflttCtiJ:0/h3l.^ 

(S;6) N2/N KG. 9 9 6 

—:tj. 5' <a<i5'' oDiBHrti. 

l/sin20<5,76 30 

(^7) N 1<5. 7 6 

S^^fiitil . 3 0;^cCCOt?. 

N2/N1>1. 30/5. 7 6 = 0. 2 3 

(S;8) 0. 23<N2/N1<0. 996 
±ia^7*5j:0'^8^^5' <0<15' cdSbHT^cD. N 
1 *5cfcC>'N 2 CD«l7&5<h <9 -5 S^frT* -So 
[0 0 7 5 ] S/c. SiSCCfcC^rtt. 0= 1 5* (DB^tC 40 

H<T/0. 57 

[ 0 0 7 6 ] S7«. *^?g<DIl^X7C?Iif«tfi:;^gpW^ 

9t*. K«*r^^-^(Dmu>X2. 2(Dl4320Ccfc*3?|5 
^3n^%H:ft5I5(Difi5t*^S^<hLrii-So S7 (a) 
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* (^4) NKl/s in (26+10" ) 

[0 0 7 2] ^X^. 06€:#MUoo3fel£IS[S^-hS2 



3lcffiffii^tcJ?tbrg^>;^*Aj:ftg (^*fl^jk:«l 0* ) 
*J#^A«5feL7;>s. {S®*f^gP4:«>^35:-rHftJ^(D]l.«S 

[0 0 7 3] 06tC*5l>r. =:ftff$(D!SiaoSS«r2 s 
t an0 = S/H 

tan (20 + 1 0- ) = (S + T) /H 

H = T/(tan (20 + 10" ) - tan0) 

0' ) - t an0) 

i2±<D<h'o.^.cc:teCirfc— 07 (b) ti. M 

*/cEI7 (c) l42*«2*(Dia«CCT«^$nrii 

<t3&^J:crft]S0 2. ^;^i«0 3^L<fc*0 4«. I42± 
(DffigCcJcO^Jtc-So *^I^K::fejlira7 (b) -^0 7 

( c ) <D«^©<fc ^ fimTiitm^mmmofji'irnwfi- 

'^Vt^X.^t^U. ?4i2(DSS(D9 0%fe(±tC*Jl^r, « 

[ 0 0 7 7 ] a 8 9 HziMfe^.llCDTfeffili 

U>X2^«x.rCi^o KgT'2>#{4U>X2. 2CDPa 
tc«, ®HJ®®Sr^@4^/M.r. ^>XP5SP^9CC* 
KiRS^ 5 JO 3 n/clSfli W4 8 3 nr I ^ -5) o 

[0 0 7 8]—:^. agtcTj^^nrc^s^tififie^- 

2. 2<!:(DracD^^»SB^<ffla»T*;i4*:fM.ri/>X 

snrti^, 08*5j:o'S9<Dii-rti^c^3nTi^^>3fe 
ffitji^- V(oumcX'oxh:^^m(oz:.X7i\mni(ui^ 
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[00 7 9)^101*. m-mmB.<Dy&it,wi'^~ h s 
Steffi^ -rssp^) 3&ia«iW{ceiK:ji5^snTt,>*wi* 

f« U > XraSB^ 9 {C5t!RitKe^ 5 ^SSJD L fctm 8 

[008 0] 1 1 ~ 1 3 ^0mL-^'o:^mBm 
s 1 1 [tm-mmmmcD^mkiy- h s i 2ftiia^5»'^ 

[00 8 1 } c(DKj*:^{c^fflsn-5>ii3s^gi*> m 

— §gp-;HOi. 0^P-JU2 1<!:. 0— 
-;V2 9<i:« ^-P-;U3 Oi. ^->t>■p^)lJ^ 

fit^a-;H6<«:. IffllftP-^uePl 9. 2 0. 2 7. 2 
8. 3 4. 3 7<!:. Stt!SI-fi^®^tM«}flg^«if^f -S 
^^if^l2. 15. 25. 31. 32<i:. WMmim 
mtmi 4. 1 8. 24. 26. 35, set. Pi^H 20 

-:?'u-Fi 3. 2 3. 3 3 t^mrt^^. 

[ 0 0 8 2 ] S 1 1 ©Il^XTcmifftffipScgMvtOlSijtilg 

ffiiC »^{4 W > X 2 ^^fiS-r »rHJfJt^JfJ<Dgi5:9>«:*t 
(of ■&iaiiS*sa-jKt):g3:^ifij«:K6n-cc»-S. Si 2 
( a ) (c^— §!ta-^U 1 0 ©i3-Jl^ffiSiJ©SiS5?I«aWr 

[0 083] BirSSS{cJraS3tifci«ig»f*filfl§*smBi 
7^-5^- 1 2*i6l^-S!P-JH o±ic^*&sn. 
ff^DagPK:^* 5 n ^SiJ©mfli?r K - U- K 30 

1 sicxm^mtLfcm. mmmmwifmmi 4icxm 

©±M{c-<-x 7 ^ A 1 7 -;H 6 3!p 

ft&a-;H gtcJrijJrDilOr. S6K:1iB)!)n-Jl'2 0 
*i^^z:Ma-;L-2 1 'Ni^-r^, 40 

[0 0 8 4) C<Dm&}0-~Jll QX<omOML(DXmiC 
II— Ma-JH 0®^®Bagi56cflJ^Sn-C(,i/ciK 

•So CCDB#*.-r«, 013 (a) ©E.'^.&;*:St?in3tl 
iJ:5K:. -<-X7 ^^bAitcaBj^fllgj&iJl^^sn. 

[0 08 5] 0Z1S!P-;U2 l©u-;UJ^igffi{c». u 

«>iats*Jp-^u©jg:&isiK:(K6nrt»s. H12 <b) so 



4tpg 2003-66206 
16 

icm=Mo-)i'2 1 ©p-^i/«®siJ<D*^:&isiKffiJBi* 
[008 6] scjna 1 1 tcfci^r . msiagjc/inia^ti 

2*>6II~S!P-;U2 l±{C«if&Sn. P-;U^ffi©Si 

-T-u- F 2 3 icxm^mt Ltc'^. maiscw^MW^ 

2 4«:-rm^Si(*ti^*P-il'*M«cM»fL/-C. Mfeife^ 

if^hTmmvi^Ki-)vmomi±mci:^-tc^xmk\^^ 

[008 7] SBJ<afl|)l«a-;KD|5IfE{Citne.r. ^ 
lftp-;U2 0*»6j3l6nT*fcit»Pai!!fa©TB«iJCCBES 

s * L.rS(yfmi§ias*i^M*t^ 2 6 <<cx^mm.m 

1i8!jP-;l'2 7{C-C*f «3iI$n-r1ifftP-;U2 8 3&>6 5 
5-p-;l,2 9. 3 OfflJ'NiiMP.n-So C©?if!ijP-JU 

2 7-C©ef'9jgO©Xfi(CctO. H— ^P-^WZl©^ 
SDflgpCC 5 n-C I, » /cKffiJ^ttHft ^©llfeli^-zg A 
(S)l»T¥«li«. p-;i«li3&>6.iiISt3n*. c©i^* 
tcfclirtJiai 3(b) ©F*i£:^S«:7n?niJ:5 

[0 08 8] ^0©57-P->l/2 9. 3 0». t>-r*> 
:^w:ff5t©RgtM=&!^JC-rJ:^tcffig3nT*5»). 11-5 7- 
P-;l'2 9«SB#itlHl«5CC. 5^-P-;U3 0«^ 

[0 08 9] II— 5^-P-;l'2 9tCtet>-C«. 
i;j&p-^i'aHK:||feie^jlA{S®»f:^)l§3>i. 7 ^ - 
5^-3 l*>6«t&3nT. P-JVCHKCCJ:*). @jbH? 
©■?»t>e>dH»t»J^-C5 ^-P-^1'2 9©«S«:)l?:^tL 

r«,>s. c©B*«friifeia^ffiA(s®jf^«jis». bi 

13 (b) «:R$n/cF,-=&*z:AS©S±fflK:*.5^fi[U 
>X*«fiS-rsi«®f;f^<»fl§©ra©. HBM0ttHft?fJ© 

[0 0 9 0 ] — i;/?^- 5 ■5-p-;u3 0K:fccir«. $> 

c<Dmitj:-rmmtfrmmmit. mi 3 (b) oc^^n/c 

F ,#.S£A:S©STffiiC * S »t®?gt*iHft ^^©MaSi^^tl 
AfiB*f*«Bi©ffl©. »r®JB«^©«ia©g|5»Cc3t 

«sns'><#fe©-c*€>o 

[0 09 1 ] Cn6©@*i. ffi«IP-JU2 8*03116*1 

xftfcfpfsmshi^-hommic. M5^-p-;i/2 9. 

3 0{i:$^snScfc^{cLriE«3ns, ii-s^-p- 
;U2 9±©me>*>^cMfeS^^^lA^g®^T^tt}fll». flE« 

^©*fi[ u > x©ra©»riij&«=ft i^©#ia«:i®ra & 
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[0 09 2] S eCCliifta 3 7 * "CCDP^lC 

- I- ©MilD«liJ*ie.mill]6!tS4i^S*^3 5 > 3 6 icx^ 

- HJ^iSjo-^l/S 7 4ji)iL't:^ilrK0«3 8{C^# 

ccD^jS-cw, 013 ( c ) ©g,#.1£:A:0k: 

[ Q 0 9 3 ] Jfefc. ±fBXfi«, SS-SD --'I' 1 0 {cr 
[0094] 

[0 0 95] r-^T/^o-^Uj 0^1^aS»8 Mmt?> 

[0 09 6] 5SS«f*SB2CD®«T«*l. 5 7. U>X 
raSP^ 7 (DSSt^I* 1 . 4 5 -C* o/c. C © J: ^ 

ML/-C. LCD-'^•^;^i<Dra{C7^;^J^U>Xi/- h 

Lfc. ?i5®*fSSP©U>Xt>^»5 0 MmiL/c. * 
/c. #(4u>X2(D^J^gB^3'©±i£g?<h, fi£®*f^g|J 

•7t»i'Xh5-f:/^*S50%<!:!&-5J:^{cUfc, 
Hfte*! 0* tCSSU/c. 

[0097 ] C©J: ^ (clt^O/c— >^7cfllf ftitAgPW 
W. jS3i**i8 0%. SW**^5%. y'f>3!>S2-C*>o 

ax *sj:cx*^ttsftc^fiift)«-en-en2 5- -c* 

[0 09 8 ] Jil±. 3^B#*«:feCsr. -b-o i 
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X8 

' J;0'?gffl»^^3!i^e>^i5fSX4T.^^BJ©Bi'^i'^tm'ffi«: 
[0 09 9] 

[^H^©5?»m] Jil±«:iftBjb:^c<}:'5K:, BiMffJt^lS^?^ 

10 n. ^4a-en©?feS£ftfe'>- Ftc*5i,>-cm(4u>X«^J^ 
©TlS?rA*g|5. ±/S*ai*SI5. Mi2«r^S«gi5i: OtT 

K:j:ntf, jfeffilSti'- b»K9 0* fil[ffl*-r6-i+t:ffia 
s n-ci ^ 5 ©-C7K¥:^iS] i gii::&is]©tfi;»% iiiB#(cii3S 

[0100] */c. ■€-n-e'*a©5t*£«->- htcHO-C* 

(4b:^xi*i«/fflST^!^K-effJfi£3n, Kg^s#{4w> 

X«:S^* nfc»r®J^t#i=ftJ^©gB^»ii5S*T*tl«©® 

20 ^n^'noTtttftits^- Kc*jt,ir. *fiiU'>xg|5i 

l;kl5b-r»tffifl5t^HftJ^©g|5^«{Sia»r^/:cO-C. M« 
•5KSff5«i;-&J&©l42«:*jt,>r#(a U ^X'^oA 

[0 1 0 1 ] */c. ®®*T^!^M«:»^ilXia^*5^1n] 
3n-ci>-2)Ci«b-rn«. -en^n©^fii;i5('>- htc*j 

t>t:. WrffiJ^HftJ^©aP^f***eRlRtt©tt^-!:» 

ti-r, «i^*tc3fe®iR«i^^*^tj(S-i*s18eR*i-^fc© 

[0102] SEfc. 7feeR»R«i^©BtrtB<s®*^^fii®4"^ 
©^flnsi*. 1 o~6 o«fi?«-c*.2.c ti-rntf. 3fe 
!RiR«i^©^*n?iaim*fb*:<!:r*ct*s-c*4. cnj: 

> h ^ X h ©s^ t4« < . * fc c n«±©^tin%?f ^ i 

40 mi^mnt+^i,cm^^n^cti)mmictj:-:>x. mm 

[0 10 3] iE/c. :)fe®JR*i^=-©¥i^iKtSl*. »r®0« 
*KlRS*»*«(l^<fclr>*>©4-riCi*«T#4. * 

[0 10 4] -en-enc^feStifei^- htcMb-cm 

50 &U>X«lS®Sr^!a»CJ^R£3n. :^SS*aiJ«:«(!S-r 



■ 

a m 



(11) 

Id 

[0105] mmi&mmmm(Dmm\i. o. i u 

(0 1 0 6 3 2WfiSifmB(c»5S4a/c»fa}K1* lo 
[0 1 0 7 ] *y£. S?«{a®*T*B©$e)«:Hi3fc:^fl« 

[0108] 3 e>K:. mmismvTmmicmttitcWimB 

VX^tcm-^icii, C©*fe3nft:!©«{CJ:»3^jR3 
xm^^^m^<D'J>tj:\,\ »9g^cH®3!»n#e.n-5ri^7C 30 

[0109] S}fc^f>«:. mmwsvimmicmttitcm 

Mtfte^- h{c4Bi>r. tt^«ffll*i6»rffi?l5«=ftJ^©SP 

^«:AWL'/c^«3fe®iRe^K:J:»P6Ri|X3n-2.. 

*B=fe^L/-C*/c*i^(cfe. c©3t®iR«i^^K:J:«5ii 
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mi] -y^ta»ftsto«;8i5*f©«ifis©-^i&s^-r0-c 

[132 ] ll-^iiJf^®©3t&t&->- h©Br®«riS-rSf 

[0 3] mrmM^miCfmimiy- y <omm'S:^-rmv 

[H4] ^ffitJtS^- htCSfiOlcAiAWlxfclS^TfelS* 
[^5] 7KJ£tJttt->- Kcl 0' (Dmt^t^-otc^ifiX 

[06 ] ^jd:s*tt->- Kc 1 Q- <om^^m^tc^ifii& 

mi] wm^snoymiKa^mi&m'&ijkrmvibi,. 
[0 8 ] mmi^- h©«^©— M^^-rsf 
[09] msM-y- h©*8fi£©fi6©— 0a*iK-rsr* 

[010] m-mmBm<D^w:f&'>~ h©— ^wi©si 

[011] SI-SII!sJ^JS©^fe4£:ISc->- h©l8ji*^©- 
9^*^-r0-c*-s. 

(0121 H— Ma-jU*jJ;O'imMa-;U^ntr0"C 

[013] 01 1©E.*.. F,^. Gj=S{C*jltS5^-h© 
W®?:^-r0r4)S. 

[|f#©Sil«] 
S 1 ?1&J£»5^- h 
S2 *J£tJ{i^-h 

1 a;tJ!SiJAO->- h 

5 5£®iR©^ 

6 ismmmmm 

7 U>XP^giJ^ 

8 ffi^Sr^^JIg 

9 U^XP^gp^ 



(15) 
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cm 2] 




13] 




I 



(•) 



<b> 



<•) 



(51)Int.Cl / 

G 0 3 B 21/62 
G 0 9 F 9/00 
9/35 



3 1 3 



F I 

G 0 3 B 21/62 
G 0 9 F 9/00 
9/35 



3 1 3 



(16) mm 2003-66206 

F^— A(##) 2H021 BA22 BA26 BA28 BA29 

2H042 M02 AA03 AA04 AA06 AA09 

AAll AA26 BA04 BA12 BA14 

BA15 BA20 
2H091 FA27X FA29X FA32X FA34X 

FA5QX FB02 FC19 FD06 

LA19 

5C094 AA06 AA12 BA43 EDOl 
5G435 AAOl BB12 DD02 DD03 CC02 
(X05 



